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(54) Control circuit for opening/closing device in a vehicle 



(57) The control circuit controls opening and closing 
of a device such as a powered window or sun roof in a 
vehicle. In normal operation UP direction current is sup- 
plied to a motor (9) according to ON -operation of an UP 
switch (3), and DOWN direction current is supplied to 
the motor (9) according to ON -ope rat ion of a DOWN 



switch (5). If a failure occurs, such as a short circuit, as 
a result of which UP direction current is supplied to the 
motor (9) when the UP switch (3) is not ON-operated, 
ON-operation of the DOWN switch 5 causes the current 
to be switched over to the DOWN direction. This is en- 
sured by interlocked switches (5,7) or by a forcedly con- 
necting circuit. 
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Description 

The present invention relates to a control circuit for 
an opening/closing device In a vehicle and, In particular, 
to a control circuit lor an opening/closing device such as 
a power window, a sun roof and the like which are 
equipped In a vehicle. 

FIG. 1 A is a circuit diagram showing a configuration 
of a conventional control circuit 101 of a power window 
in a vehicle. 

The control circuit 1 01 is provided with an UP switch 
103 which is operated to raise up a glass window of a 
land vehicle, a DOWN switch 113 which is operated to 
lower the window glass, a motor 109 which switches 
over a rotational direction thereof in accordance with a 
flowing direction of current, a battery power source 107 
which stores and supplies electric energy generated by 
a power generator equipped in the land vehicle, and an 
UP relay 105 and a DOWN relay 111 which switch over 
a contact when direct current from the battery power 
source 107 is supplied to an interior coil. 

When the UP switch 103 is turned on by a passen- 
ger of the land vehicle, a contact of the UP relay 105 is 
switched over from a state of being in contact with an X 
side to a state of being in contact with a W side. In this 
case, the current from the battery power source 107 
flows through a terminal W of the UP relay 105, and 
flows in an I UP direction going through the motor 109 
to a terminal Z of the DOWN rBlay 111 to earth. And then, 
the motor 109 is rotated in a direction of raising up the 
glass window in accordance with the flowing direction 
of current Thus, during an ON-state of the UP switch 
1 03, the motor 1 09 continues to rotate so that the glass 
window is raised up. 

On the other hand, when the DOWN switch 11 3 is 
turned on by a passenger of the land vehicle, a contact 
of the DOWN relay 111 is switched over from a state of 
being in contact with a Z side to a state of being In con- 
tact with a Y side. In this case, the current from the bat- 
tery power source 1 07 flows through a terminal Y of the 
DOWN relay 111 , and flows in an I DOWN direction go- 
ing through the motor 109 and a terminal X of the UP 
relay 1 05 to earth. And then, the motor 1 09 is rotated in 
a direction of lowering the glass window in accordance 
with the flowing direction of current. Thus, during an ON- 
state of the DOWN switch 113, the motor 109 continues 
to rotate so that the glass window is lowered. 

FIG. 1 B is a circuit diagram showing an equivalent 
circuit in the case where a connecting line between the 
UP relay 105 and the UP switch 103 short-circuits due 
to a failure , or in the case where the UP relay 105 is 
fixed to the terminal W side. 

In this case, the connecting line between the UP re- 
lay 105 and the UP switch 103 short-circuits; forthis rea- 
son, this is the same state as the UP switch 1 03 is turned 
on. Therefore, the contact of the UP relay 105 is kept at 
a state of being in contact with the W side. Further, the 
I UP direction current flows through the motor 109, and 



then, the motor 1 09 is rotated to a direction of raising up 
the glass window. 

At this time, when the DOWN switch 113 is turned 
on by a passenger ot the land vehicle, the terminal of 

5 the DOWN relay 111 is switched over from a state of 
being in contact with a Z side to a state of being in con- 
tact with a Y side. However, both terminals of the motor 
109 become the same potential; for this reason, no cur- 
rent flows through the motor 1 09. As a result, even when 

10 the DOWN switch 113 is turned, the motor 109 is not 
rotated; forthis reason, the glass window Is not lowered. 

As described above, there has arisen a problem 
that the glass window is not lowered in the case where 
a connecting line between the UP relay 105 and the UP 

is switch 103 short-circuits, or in the case where the UP 
relay 105 is fixed to the terminal W side. 

Moreover, a power window system as shown in FIG. 
2 has been known as another related art. FIG. 2 is a 
diagram showing a circuit configuration tor open/close 

20 driving a window provided in a door on a front passenger 
seat side. 

The power window system is provided with a master 
control unit 110 which performs control relative to com- 
munication and power window units 120, 130, 140, and 
25 150 which control motors for open/close driving win- 
dows provided in doorson the various seat sidesin ac- 
cordance with a switch signal outputtedfrom the master 
control unit 110. The power window system is construct- 
ed in a manner that the master control unit 110 and re- 

30 spective seat units 1 20, 1 30, 1 40, and 1 50 are mutually 
connected by means of a multiplex communication line 
111, and these units make a communication of a switch 
state, a switch signal or the like. 

First, when a driver assistant seat DOWN_SW 

3S (switch) on the driver's seat unit 120 provided the driv- 
er's seat side is operated by a driver, the driver's seat 
unit 120 transmits an ON-switch signal by the 
DOWN_SW to the master control unit 110 via the mul- 
tiplex communication line 111. Next, the driver's seat 

40 unit 120 transmits an OFF-switch signal by a P/WDW 
lock SWto the master control unit 110 via the multiplex 
communication line 111. 

On the other hand, the master control unit 110 
makes a decision that a window operation allowable 

4$ condition ot the front passenger seat is satisfied be- 
cause the P/WDW lockSW provided on the driver's seat 
unit 1 20 is in an OFF-state and an IGN_SW is in an ON- 
state, on the basis of the switch signal received via the 
multiplex communication line 111 . And then, the master 

so control unit 110 transmits an open-switch signal for 
open-driving a P/WDW motor 156 provided on the front 
passenger seat unit 150 via the multiplex communica- 
tion line 111. 

In the front passenger seal unit 150, a communica- 
ss tion IC 151 receives the open-switch signal from the 
master control unit 110 via the multiplex communication 
line 111 . Based on the received open-switch signal, the 
communication IC 151 outputs High to a base input o1 
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a transistor TR 152 to turn ON the transistor 152. As a 
result, a solenoid coll of a driving relay 153 Is excited, 
and then, a contact B a u of the driving relay 153 is con- 
nected to a contact V' thereof. Further, power is sup- 
plied to a terminal D of the P/WDW motor 156, while the 
other terminal U thereof is ground because a contact "a" 
of a driving relay 1 55 is connected to a contact "c" there- 
of. As a result, an open-drive current direction from the 
terminal D to the terminal U flows through the P/WDW 
motor 1 56 so that a door window on the driver assistant 
seat side is open-driven. 

Further, when a DOWN_SW attached to the com- 
munication IC 151 of the driver assistant seat unit 150 
is turned ON, the communication IC 151 of the front pas- 
senger seat unit 150 once transmits an open^switch sig- 
nal for open-driving the power window on the front pas- 
senger seat side to the master control unit 110 via the 
multiplex communication line 111. 

However, according to the aforesaid conventional 
power window system, in the case where a fault occurs 
in the multiplex communication line due to any cause 
and communication is not made between units, for ex- 
ample, the open-switch signal is not transmitted from the 
master control unit 110 to the communication IC 151 of 
the front passenger seat unit 150. As a result, there has 
arisen that the window is not open<Jriven by the front 
passenger seat unit 150. 

The present invention has been achieved with tak- 
ing the aforesaid problem arisen in the conventional art 
into consideration. An object of the present invention is 
to provide a control circuit of an opening/closing device 
in a vehicle which can contribute to improvement of re- 
liability. 

Further, it would be desirable to be able to provide 
a control circuit for an opening/closing device in a vehi- 
cle which can forcedly open-drive an opening/closing 
device even if a fault occurs in a multiplex communica- 
tion system. 

To achieve the above object, according to a first as- 
pect, the present invention provides a control circuit for 
an opening/closing device in a vehicle, comprising: 

\ 

a relay circuit performing a switch-over of an open- 
drive current or a close-drive current and supplying 
a switched drive-current to a motor for open/close- 
driving an opening/closing device provided in a ve- 
hicle in accordance with an open/close operation; 
and 

a preference supply circuit preferentially supplying 
an open-drive current to the motor when an open- 
operation is performed. 

According to this invention, when an open-opera- 
tion is performed, an open-drive current is preferentially 
supplied to the motor, and thereby, the open-drive cur- 
rent is supplied to the motor Thus, this contributes to 
improvement of reliability. 

In a preferred embodiment of the present invention, 



the preference supply circuit comprises a current dis- 
connecting circuit disconnecting a close-drive current 
supplied to the motor when the open-operation is per- 
formed. 

5 With the above configuration, at the same time the 
open-operation is performed, a close-drive current sup- 
piled to the motor Is disconnected, and thereby, the 
close-drive current is supplied to the motor. Thus, this 
contributes to improvement of reliability. 

Further, the present invention provides a control cir- 
cuit for an opening/closing device in a vehicle, compris- 
ing: 

a first contact switching over a first terminal of a mo- 
tor for open/close-driving an opening/closing device 
provided in a vehicle from an earth to a power 
source in accordance with an ON-ope ration of an 
open switch for open-operating the window; 
first contact switching over a second terminal of the 
motor from an earth to a power source in accord- 
ance with an ON-operation ol a close switch for 
close-operating the opening/closing device; and 
an interlocking switch forcedly switching over the 
second terminal ol the motor to an earth when the 
ON-operation of the open switch is performed. 

With the above configuration, at the same time an 
ON-operation of the open switch is performed, the other 
terminal of the motor is forcedly switched over to the 
earth, and thereby, the open-drive current is supplied to 
the motor. Thus, this contributes to improvement of re- 
liability. 

In a preferred embodiment of the present invention,- 
the interlocking switch is provided between the power 
source and the second contact, or between the second 
contact and the second terminal of the motor. 

With the above configuration, since the interlocking 
switch is provided between the power source and the. 
second contact, or between the second contact and the 
other terminal of the motor, the other terminal of the mo- 
tor can be forcedly switched over to the earth at the 
same time an ON-operation of the open switch. Thus, 
this contributes to Improvement of reliability. 

According to a second aspect, the present invention 
provides a control circuit for an opening/closing devic;e 
in a vehicle, comprising: 

a master control unit transmitting a switch signal for 
open/close-driving an opening/closing device; and 
a slave unit open/close driving the opening/closing 
device in accordance with a switch signal received 
via a multiplex communication line; 
wherein the slave unit comprises a forcedly con- 
necting circuit connecting a power source to a motor 
for open/close-driving the opening/closing device 
so that the opening/closing device is forcedly open- 
driven in accordance with an operation. 
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According to the invention, the 6lave unit connects 
the power source to the motor lor open/close -driving the 
opening/closing device so that the opening/closing de- 
vice is forcedly open-driven in accordance with an op- 
eration. Therefore, even if a fault occurs in the multiplex 
communication system, the opening/closing device can 
be forcedly open-driven. 

Further, the present invention provides a control cir- 
cuit for an opening/closing device in a vehicle, compris- 
ing; 

a slave unit transmitting a switch signal for open/ 
close-driving an opening/closing device; and 
a master control unit receiving a switch signal from 
the slave unit via a multiplex communication line 
and returning the received switch signal to the slave 
unit; 

wherein the slave unit open/close-drives the open- 
ing/closing device in accordance with a switch sig- 
nal received from the master control unit; 
wherein the master control unit comprises a trans- 
mitter circuit transmitting a communication normal 
signal when communication via a multiplex commu- 
nication line is a normal state; 
wherein the slave unit comprises a forcedly con- 
necting ci rcu it connecting a power source to a motor 
for open/close-drivrig the opening/closing device 
so that the opening/closing device is forcedly open- 
driven in accordance with an operation when the 
communication normal signal is not received. 

According to the invention, the master control unit 
transmits the communication normal signal when com- 
munication via the multiplex communication line is in a 
normal state; on the other hand, the slave unit connects 
a power source to a motor for open/close-driving the 
opening/closing device so that the opening/closing de- 
vice is forcedly open-driven in accordance with an op- 
eration when the communication normal signal is not re- 
ceived. Thus, even if a fault occurs In the multiplex com- 
munication system, the opening/closing device can be 
forcedly open-driven. 

Further, the present invention provides a control cir- 
cuit for an opening/closing device in a vehicle, compris- 
ing: 

a master control unit transmitting a switch signal for 
open/close-driving an opening/closing device; and 
a slave unit open/close driving the opening/closing 
device in accordance with a switch signal received 
via a multiplex communication line; 
wherein the slave unit comprises a forcedly con- 
necting circuit connecting a power source or an 
earth to a motor for dpen/clgse-driving the opening/ 
closing device in accordance with a received switch 
signal during no-operation state, and connects a 
power source to said motor so that the opening/ 
closing device is forcedly open-driven in accord- 



ance with an operation. 

With the above configuration, the slave unit con- 
nects a power source or an earth to a motor for 
open/close-driving the opening/closing device In 
5 accordance with a received switch signal during no- 
operatlon state, and connects a power source so 
that the opening/closing device is forcedly open- 
driven in accordance with an operation. Thus, even 
if a fault occurs In the multiplex communication sys- 
10 tern, the opening/closing device can be forcedly 
open-driven. 

Further, the present invention provides a control cir- 
cuit for an opening/closing device in a vehicle, compris- 
75 ing: 

a master control unit transmitting a switch signal for 
open/close-driving an opening/closing device; and 
a slave unit open/close driving the opening and 

20 closing in accordance with a switch signal received 
via a multiplex communication line; 
wherein the slave unit comprises a switch connect- 
ing a power source so as to forcedly perform an 
open-drive in accordance with an operation, be- 

25 tween one terminal of a motor for open/close-driv- 
ing the opening/closing device and a contact for 
performing a switch-over from an earth to a power 
source in accordance with the received open switch 
signal. 

30 

With the above configuration, the slave unit has a 
switch which connects a power source so as to forcedly 
perform an open-drive in accordance with an operation, 
between one terminal of a motor for open/close-driving 

35 the opening/closing device and a contact for performing 
a switch-over from an earth to a power source in accord- 
ance with the received open switch signal. Whereby the 
opening/closing device is open-driven, sothatthe open- 
ing/closing device can be forcedly open-driven even if 

40 a fault occurs In the multiplex communication system. 

Further, the present invention provides a control cir- 
cuit lor an opening/closing device in a vehicle, compris- 
ing": 

45 a slave unit transmitting a switch signal for open/ 
close-driving an opening/closing device; and 
a master control unit receiving a switch signal from 
the slave unit via a multiplex communication line 
and returning the received switch signal to the slave 
so unit; 

wherein the slave unit open/close-drives the open- 
ing/closing device in accordance with a switch sig- 
nal received from the master control unit; 
wherein the master control unit comprises a trans- 
55 mitter circuit transmjtting a communication normal 
signal when communication via a multiplex commu- 
nication line is a normal state; 
wherein the slave unit comprises a switch connect- 
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ing a power source so as to forcedly perform an 
open-drive In accordance with an operation when 
the communication normal signal is not received via 
a mu Itiplex communication line, between one termi- 
nal of a motor for open/close-driving the opening/ & 
closing device and a contact for performing a 
switch-over from an earth to a power source In ac- 
cordance with the received open switch signal. 

With the above configuration, the master control . 10 
unit transmits a communication normal signal when . 
communication via a multiplex communication line is a 
normal state; on the other hand, the slave unit has a 
switch which connects a power source so that the open- 
ing/closing device is forcedly open-driven in accordance is 
with an operation when the communication normal sig- 
nal is not received via a multiplex communication line, 
between one terminal of a motor lor open/close-driving 
the opening/closing device and a contact for performing 
a switch-over from an earth to a power source in accord- w 
ance with the received open switch signal. Whereby the 
opening/closing device is open-driven, so that the open- 
ing/closing device can be forcedly open-driven even if 
a fault occurs in the multiplex communication system. 

, Further, the present invention provides a control cir- zs 
cuitfor an opening/closing device in a vehicle, compris- 
ing: 

a master control unit transmitting a switch signal for 
open/close-driving an opening/closing device; and 30 
a slave unit open/close driving the opening/closing 
device in accordance with a switch signal received 
via a multiplex communication line; 
wherein the slave unit comprises a first switch-over 
circuit performing a switch-over from an earth to a 3S 
power source in accordance with the received open 
switch signal; 

a first switch connecting the first switch-over circuit 
in accordance with a received switch signal during 
no-operation state and connecting a power source *o 
to one terminal of a motor for open/close-driving the 
opening / closing device so that the opening/closing 
device Is forcedly open-driven in accordance with 
an operation; 

a second switch-over circuit performing a switch- 45 
over from an earth to a power source in accordance 
with the received close switch signal; and 
a second switch connecting the first switch-over cir- 
cuit, with interlocking with the first switch, in accord- 
ance with a received switch signal in no-operation so 
state and connecting a power source to the other 
terminal of the motor so that the opening/closing de- 
vice is forcedly open -driven in accordance with an 
operation. 

55 

With the above configuration, the slave unit has the 
first switch which connects a power source with respect 
to one terminal of a motor for open/close-driving the 



opening an closing devise so that the opening/closing 
device is forcedly open-driven In accordance with an op- 
eration, and the second switch which connects a power 
source with respect to the other terminal of the motor so 
that the opening/closing device is forcedly open-driven 
in accordance with an operation, with Interlocking with 
the first switch. Whereby the opening/closing device is 
open -driven, so that the opening/closing device can be 
forcedly open-driven even if a fault occurs In the multi- 
plex communication system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 A is a circuit diagram showing a normal state 
of a conventional control circuit 101 of a window; 
FIG. 1 B is a circuit diagram showing a case where 
a short circuit occurs in a connecting line between 
an UP relay 1 05 and an UP switch 1 03 of the con- 
ventional control circuit 101 of a window; 
FIG. 2 is a circuit diagram showing a conventional 
power window system; 

FIG. 3A is a circuit diagram showing a normal state 
of a control circuit 1 of a window according to a first 
embodiment of the present invention; 
FIG. 3B is a circuit diagram when turning on an UP 
switch 3 of the control circuit 1 of the window ac- 
cording to the first embodiment; 
FIG. 3C is a circuit diagram when turning on a 
DOWN switch 3 of the control circuit 1 of the window 
according to the first embodiment; 
FIG. 4A Is an equivalent circuit diagram in the case 
where a short circuit occurs in a connecting line be- 
tween an UP relay 11 and the UP switch 3 of the 
control circuit 1 of the window according to the first 
embodiment; 

FIG. 4B is an equivalent circuit diagram when turn- 
ing on the DOWN switch 5 of the control circuit 1 of 
the window according to the first embodiment; 
FIG. 5 A is a circuit diagram showing a normal state 
of a control circuit 21 of a window according to a 
second embodiment of the present invention; 
FIG. 5B is a circuit diagram when turning on an UP 
switch 29 of the control circuit 21 of the window ac- 
cording to the second embodiment; 
FIG. 5C is a circuit diagram when turning on a 
DOWN switch 31 ol the control circuit 21 of the win- 
dow according to the second embodiment; 
FIG. 6A is an equivalent circuit diagram in the case, 
where a short circuit occurs in a connecting line be- 
tween an UP relay 25 and the UP switch 29 of the 
control circuit 21 of the window according to the sec- 
ond embodiment; 

FIG. 6B is an equivalent circuit diagram when turn- 
ing on the DOWN switch 31 of the control circuit 21 
of the window according to the second embodi- 
ment; 

FIG. 7 is a circuit diagram showing a configuration 
of a power window system according to a third em- 
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bodiment of the present invention; 
FIG. 8 is a view to explain an operation of a front 
passenger seat unit 50 in the power window system 
according to the third embodiment; 
FIG. 9 is a circuit diagram showing a configuration 
of a power window system according to a f ou rth em- 
bodiment of the present invention; 
FIG. 10 is a diagram to explain an operation of a 
front passenger seat unit 50 in the power window 
system according to the fourth embodiment; 
FIG. 11 is a diagram to explain an operation of a 
front passenger seat unit 50 in a power window sys- 
tem according to a fifth embodiment of the present 
invention; and 

FIG. 1 2 is a circuit diagram showing a detailed con- 
figuration of a front passenger seat unit 50 in a pow- 
er window system according to a sixth embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Preferred embodiments of the present invention will 
be described below with reference to the accompanying 
drawings. Japanese Patent Applications Serial Nos. 
9-84124 and 9-145509 are incorporated by reference. 

First embodiment 

FIG. 3A to FIG. 3C and FIG. 4A and FIG. 4B show 
a circuit diagram of a control circuit of a power window 
system for a land vehicle according to a first embodi- 
ment of the present invention. 

In these figures, an UP switch 3 is operated when 
raising up (closing) a glass window (not shown), and a 
DOWN switch 5 is a switch which is operated when low- 
ering (opening) the glass window. The UP switch 3 and 
DOWN switch 5 are provided on a side portion of a door, 
and are operated by a passenger of the land vehicle as 
the need arises. Further, the DOWN switch 5 is connect- 
ed with an interlocking switch 7 via a link 1, and opens 
and closes a contact of the interlocking switch 7 in ac- 
cordance with a switch operation of the DOWN switch 5. 

A motor 9 is rotated in a forward and reverse direc- 
tion in accordance with a current (close-drive current) 
flowing to an UP direction and a current (open-drive cur- 
rent) flowing to a DOWN direction. The motor 9 is con- 
nected with the glass window by means of an arm (not 
shown), and the glass window can be raised up and low- 
ered by the rotation of the motor 9. Further, in order to 
detect full close and full open slates of the glass window; 
a detector (not shown) is provided. In this case, the de- 
tector may detect a position of the glass window with the 
use of an encoder or the like, or may detect full close 
and full open stales of the glass window with the use of 
a limit switch or the like. Furthermore, the motor 9 may 
be controlled so as to be stopped rotating in the case 
where the full close and full open states of the glass win- 
dow are detected. 



A battery power sou rce 1 5 stores and supplies elec- 
tric energy generated by a power generator equipped in 
a land vehicle. An UP relay 11 and a DOWN relay 13 
are constructed so as to switch over their contacts when 
s direct current power from the battery power source 15 
is supplied to colls of their interiors. 

Next, an operation when the aforesaid control cir- 
cuit 1 is in a normal slate will be described below with 
reference to FIG. 3Ato FIG. 3C. 
10 FIG. 3A is a circuit diagram when the UP switch 3 
and the DOWWN swrtch 5 are in an off-state. 

When the UP switch 3 and the DOWN switch 5 are 
in an off-state, a contact of the UP relay 11 is kept at a 
state of being in contact with a B side; on the other hand, 
a contact of the DOWN relay 1 3 is kept at a state of being 
in contact with a D side. In this case, the motor 9 is in a 
state that a current does not flow therethrough because 
it is not connected with the battery power source 15; 
therefore, the motor 9 is not rotated. 

FIG. 3B is a circuit diagram when the UP switch 3 
is in an ON-state. 

When the UP switch 3 is turned on by a passenger 
of a land vehicle, an operating current flows th rough the 
coil of the UP relay 11 , and then; the contact of the UP 
relay 11 switches over from a state of being in contact 
with the B side to a state of being contact with an A side. 

In this case, the current from the battery power 
source 15 flows in the I UP direction going from the mo- 
tor 9 and the terminal D of the DOWN relay 13 to earth 
via the terminal A of the UP relay 11 . In accordance with 
the current direction, the motor 9 makes forward rotation 
in a direction of closing the glass window. And then, dur- 
ing the ON-state of the UP switch 3, the contact of the 
UP relay 11 is kept at a state of being in contact with the 
A side; tor this reason, the motor 9 continues to make 
forward rotation. Thus, the glass window continues to 
be raised up. When the UP switch 3 is turned off by a 
passenger of the land vehicle, the contact of the UP re- 
lay 1 1 returns from the state of being in contact with the 
A side to a state of being contact with the B side. And 
then, the motor 9 is in a state that a current does not 
flow therethrough because It is not connected with the 
battery power source 15; for this reason, the motor 9 
stops rotating. Therefore, the glass window is kept on a 
position at the point of time. 

FIG. 3C is a circuit diagram when the DOWN switch 
5 is an ON-state. 

When the switch 5 is turned on by a passenger of 
a land vehicle, an operating current flows through the 
coil of the DOWN relay 13, and then, the contact of the 
DOWN relay 1 3 switches over from a state of being in 
contact with the D side to a state of being contact with 
a C side. 

In this case, the current 1rom the battery power 
source 15 flows in the I DOWN direction going from the 
motor 9 and the terminal B of the UP relay 11 to earth 
via the terminal C of the DOWN relay 1 3. In accordance 
with the current direction, the motor 9 makes reverse 
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rotation In a direction of lowemg the glass window. And 
then, during the ON-state of the DOWN switch 5, the 
contact of the DOWN relay 1 3 is kept at a state of being 
in contact with the C side; lor this reason, the motor 9 . 
continues to make reverse rotation. Thus, the glass win- s 
dow continues to be lowered. When the DOWN switch 
5 Is turned ofl by a passenger of a land vehicle, the con- 
tact of the DOWN relay 1 3 returns from a state of being 
in contact with the C s We to a state of being contact with 
the D side. Simultaneously/the interlocking switch 7 al- 10 
so returns from a slate of being in contact with the F side 
to a state of being contact with the E side. And then, the 
motor 9 is in a state that a current does not flow there- 
through because it is not connected with the battery 
power source 15; for this reason, the motor 9 stops ro- ts 
tating. Therefore, the glass window is kept on a position 
at the point of time. 

Next, with reference to FIG. 4A and FIG. 4B, the 
following is a description of an operation of the control 
circuit 1 in the case where a short circuit occurs in a 20 
connecting line between the UP relay 11 and the UP 
switch 3 due to any causes, or in the case where the 
contact of the UP relay 11 is fixed to the A side. 

FIG. 4A is an equivalent circuit diagram when a 
short circuit occurs in a connecting line between the UP 2s 
relay 1 1 and the U P switch 3 due to any causes, or wh en 
the contact of the UP relay 11 is fixed to the A side. 

This case becomes the same state as the UP switch 
3 is turned on, and the contact of the UP relay 11 is kept 
at a state of being in contact with the side A, For this 30 
reason, as the UP switch 3 is in an ON-state, so the cur- 
rent from the battery power source 1 5 flows in the I UP 
direction going from the motor 9 and the terminal D of 
the DOWN relay 1 3 to earth via the terminal A of the UP 
relay 11. In accordance with the current direction, the 3S 
motor 9 makes forward rotation in a direction of raising 
up the glass window. 

FIG. 4B Is an equivalent circuit diagram when the 
DOWN switch 5 is in an ON-state, 

When the DOWN switch 5 Is turned on by a pas- *o 
senger of a land vehicle, an operating current flows 
through the coil of the DOWN relay 13, and then, the 
contact of the DOWN relay 1 3 switches overt rom a state 
of being in contact with the D side to a state of being 
contact with a C side. Simultaneously, the contact of the 
interlocking switch 7 switches over from a state of being 
in contact with the E side to a state of being contact with 
an F side, together with the operation of the DOWN 
switch 5. - 

In this case, the current from the battery power so 
source 1 5 flows in the I DOWN direction going from the 
motor 9, the terminal A of the UP relay 11 and the ter- 
minal F ol the interlocking switch 7 to earth via the ter- 
minal C of the DOWN relay 13. In accordance with the 
current direction, the motor 9 makes reverse rotation in ss 
a direction of lowering the glass window. And then, dur- 
ing the ON-state of the DOWN switch 5, the contact of 
the DOWN relay 1 3 is kept at a state of being in contact 



with the C side; for this reason, the motor 9 continues 
to make reverse rotation. Thus, the glass window con- 
tinues to be lowered. 

Therefore, according to this first embodiment even 
in the case where the UP direction current is supplied 
to the motor when the UP switch 3 is not turned on. in 
accordance with the ON-operation of the DOWN switch 
5, the UP direction current supplied to the motor is bro- 
ken. And then, the DOWN direction current Is supplied 
to the motor 9, so that the glass window can be lowered. 

Second embodiment 

Next, a second embodiment of the present inven- 
tion will be described below 

FIG. 5 A to FIG. 5C, FIG. 6A, and FIG. 6B are each 
a diagram showing a control circuit 21 of power window 
system for a land vehicle according to the second em- 
bodiment. In these figures, like reference numerals are 
used to designate the same parts as the first embodi- 
ment, and the details thereof are omitted. 

First, an operation when the control circuit of the 
land vehicle power window system is in a normal state 
will be described below with reference to FIG. 5 A to FIG. 
5C. 

The features of the control circuit of the second em- 
bodiment lies in that an interlocking switch 23 is inter- 
posed between the UP relay 25 and the motor 9. 

FIG. 5A is a circuit diagram when an UP switch 29 
and a DOWN switch 31 are in an off-state. 

When the UP switch 29 and the DOWN switch 31 
are in an off -state, a contact of an UP relay 25 is kept at 
a state of being in contact with an L side; on the other 
hand, a contact of a DOWN relay 27 is kepi at a state 
of being in contact with an N side. In this case, the motor 
9 is in a state thai a "current does not flow therethrough 
because it is not connected with the battery power 
source 1 5; therefore, the motor 9 is not rotated. 

FIG. 5B is a circuit diagram when the UP switch 29 
is In an ON-state. 

Whan the UP switch 29 is turned on by a passenger 
of a land vehicle, an operating current flows through the 
coil of the UP relay 25, and then, the contact of the UP 
relay 25 switches overlrom a state of being in contact 
with the L side to a state of being contact with a K side. 

In this case, the current from the battery power 
source 1 5 flows in the I UP direction going from a termi- 
nal O of the interlocking switch 23, the motor 9 and the 
terminal N of the DOWN relay 27 to earth via the terminal 
K of the UP relay 25. In accordance with the current di- 
rection, the motor 9 makes forward rotation in a direction 
of raising up the glass window. And then, during the ON- 
state of the UP switch 29, the contact of the UP relay 25 
is kept at a state of being in contact with the K side; for 
this reason, the motor 9 continues to make forward ro- 
tation. Thus, the glass window continues to be raised 
up. When the UP switch 29 is turned off by a passenger 
of a land vehicle, the contact of the UP relay 25 returns 
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from a state of being in contact with the K side to a state 
of being contact with the L side. And then, the motor 9 
is in a state that a current does not flow therethrough 
because It is not connected with the battery power 
source 15; lor this reason, the motor 9 stops rotating. 
Therefore, the glass window is kept on a position at the 
point of time. 

FIG. 5C is a circuit diagram when the DOWN switch 
31 Is an ON -state. 

When the DOWN switch 31 is turned on by a pas- 
senger of a land vehicle, an operating current flows 
through the coil of the DOWN relay 27, and then, the 
contact of the DOWN relay 27 switches over from a state 
of being in contact with the N side to a state of being 
contact with an M side. Further, simultaneously with the 
switching operation of the DOWN switch 31 , the contact 
of the interlocking switch 23 switches over from a state 
of being in contact with the O side to a state ol being 
contact with a P side. 

In this case, the current from the battery power 
source 1 5 flows in the I DOWN direction going Irom the 
motor 9 and the terminal P of the interlocking switch 23 
to earth via the terminal M of the DOWN relay 27. In 
accordance with the current direction, the motor 9 make 
reverse rotation in a direction of lowering the glass win- 
dow. And then, during the ON-state of the DOWN switch 
31 , the contact of the DOWN relay 27 is kept at a state 
of being in contact with the M side; lor this reason, the 
motor 9 continues to make reverse rotation. Thus, the 
glass window continues to be lowered. When the 
DOWN switch 31 is turned off by a passenger of a land 
vehicle, the contact of the DOWN relay 27 returns from 
a state of being in contact with the M side to a state of 
being contact with the N side. Simultaneously, the inter- 
locking switch 23 also returns from a state of being in 
contact with the P side to a state of being contact with 
the O side. And then, the motor 9 is in a state that a 
current does not flow therethrough because it is not con- 
nected with the battery power source 1 5; for this reason, 
the motor 9 stops rotating. Therefore, the glass window 
is kept on a position at the point of time. 

Next, with reference to FIG. 6A and FIG. 6B, the 
following is a description on an operation of the control 
circuit in the case where a short circuit occurs in a con- 
necting line between the UP relay 25 and the UP switch 
29 due to any causes, or in the case where the contact 
of the UP relay 25 is fixed to the K side. 

FIG. 6 A is an equivalent circuit diagram when a 
short circuit occurs in a connecting line between the UP 
relay 25 and the UP switch 29 due to any causes, or 
when the contact of the UP relay 25 is fixed to the K side. 

This case becomes the same state as the UP switch 
29 is turned on, and the contact of the UP relay 29 is 
kept at a state of being in contact with the side K. For 
this reason, as the UP switch 29 is in an ON-state, so 
the current from the battery power source 15 flows in 
the I UP direction going from the terminal O of the inter- 
locking switch 23, the motor 9 and the terminal N of the 



DOWN relay 27 to earth via the terminal K of the UP 
relay 25. In accordance with the current direction, the 
motor 9 makes forward rotation in a direction of raising 
up the glass window. 
5 FIG. 6B is an equivalent circuit diagram when the 
DOWN switch 31 is in an ON-state. 

When the DOWN switch 31 is turned on by a pas- 
senger of a land vehicle, an operating current flows 
through the coil of the DOWN relay 27, and then, the 
10 contact of the DOWN relay 27 switches over from a state 
of being In contact with the N side to a state of being 
contact with the M side. Simultaneously with the switch- 
ing operation of the DOWN switch 31 , the contact of the 
interlocking switch 23 switches over from a slate of be- 
15 ing in contact with the O side to a state of being contact 
with a P side. 

In this case, the current from the battery power 
source 1 5 flows in the I DOWN direction going from the 
motor 9 and the terminal P of the interlocking switch 23 
to earth via the terminal M of the DOWN relay 27. In 
accordance with the current direction, the motor 9 
makes reverse rotation in a direction of lowering the 
glass window. And then, during the ON-state of the 
DOWN switch 31 , the contact of the DOWN relay 27 is 
kept at a state of being in contact with the M side; for 
this reason, the motor 9 continues to make reverse ro- 
tation. Thus, the glass window continues to be lowered. 

Therefore, according to this second embodiment, 
even in the case where the UP direction current is sup- 
plied to the motor 9 when the UP switch 29 is not turned 
on, in accordance with the ON-operation of the DOWN 
switch 31 , the UP direction current supplied to the motor 
is broken. And then, the DOWN direction current is sup- 
plied to the motor 9, so that the glass window can be 
lowered. 

The above second embodiment has described the 
control circuit of the power window for land vehicles. The 
present Invention Is not limited to the control circuit of 
the power window, and also, is applicable to a sun roof 
for land vehicles or the like. Likewise, the sun roof can 
be close-driven or open-driven. 

Third embodiment 

FIG. 7 is a diagram showing a configuration of a 
power window system according to a third embodiment 
of the present invention. 

As shown in FIG. 7, a master control unit 10 has a 
CPU 14 and a communication IC 12, and determines 
control mode or an open/close switch signal on the basis 
of the switch signal received from each unit and controls 
the entirety of system. A driver's seat unit 20, a left rear 
seat unit 30, a right rear seat unit 40, and a front pas- 
senger seat unit 50 have communication ICs 1 2, 22, 31 , 
41, and 51, respectively, in their interiors. These units 
are slave units which communicate the switch signal via 
a multiplex communication line 16 connected to their 
communication ICs. Also, the driver's seat unit 20, the 
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left rear seat unit 30, the right rear seat unit 40, and the 
front passenger seat unit 50 make communication with 
the master control unit 10 via the multiple communica- 
tion line 16, and thereby amultiplex communication sys- 
tem is constructed. 

A P/WDW lock SW provided In the driver's seat unit 
20 is connected with the communication IC 22. H the Pi 
WDW lock switch is in a OFF-state, a terminal 'b M of a 
relay 57 (cf. Fig. 8) becomes an open state. At this time, 
a P/WDW lock signal is outputted from the communica- 
tion IC 22, and then is once processed by the master 
control unit 10. Thereafter, the P/WDW lock signal is re- 
ceived in the communication IC 51 via the multiplex 
communication line 16. As a result, even if an UP_SW 
is operated, a motor 56 is not rotated; therefore, the win- 
dow Is not close-driven. On the other hand. If the P/ 
WDW lock switch is in an ON-state, the communication 
IC is grounded on GND, and when the UPJSW is oper- 
ated, the motor 56 is rotated; therefore, the window can 
be open-driven. 

Next, FIG. 8 is a diagram showing a detailed con- 
figuration of the front passenger seat unit 50. 

The front passenger seat unit 50 shown in FIG. 8 is 
characterized in the following matters. More specifically, 
a terminal 'a' of an open-operation switch DOWN_SW, 
which comprises one circuit tor forcedly open-driving the 
window, is connected to a connecting line between the 
terminal D of the motor 56 and a solenoid coil of a relay 
57; on the other hand, a terminal Jc" of the open-oper- 
ation switch DOWN_SW is connected to a terminal "a" 
of a relay 53. Further, when an open-switch signal isout- 
putted from the communication IC 51 , the terminal "a" 
of Ihe relay 53 is switched over from GND to power 
source. 

Next, the following is an explanation about the op- 
eration of the front passenger seat unit 50 shown in FIG. 
8. 

In order to close the window, when operating a front 
passenger seat up switch UP_SW ol the driver's seat 
unit 20 or operating an up switch UP_SW of the front 
passenger seat unit 50, a close-switch signal is once 
transmitted from their communication ICs 21 and 51 to 
the master control unit 10 via the communication multi- 
plex line 16. Next, the close-switch signal is returned 
from the master comrol unit 10 to the communication IC 
51 of the front passenger seat unit 50. Subsequently, in 
accordance with an UP output (High level) outputted 
from the communication IC 51 , a transistor TR 54 be- 
comes an ON-state, and then the contact of the relay 
55 switches over from the terminal, "c* to the terminal 
a b u . As a result, power is supplied to a terminal U of the 
motor 56 via the relay 57 and the relay 55, and then a 
terminal D of the motor 56 is connected to GND via the 
down switch DOWN_SW and the relay 53. Thus, the 
motor 56 is rotated to close-drive the window. At this 
time, an exciting current is not supplied to the relay 57 
due to Internal resistance of the exciting coll ol the relay 
57. 
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Meanwhile, when the passenger operates the down 
switch DOWN_SW of the front passenger seat unit 50, 
the terminal "a" of the down switch DOWN_SW is con- 
nected to the power source via the terminal "b" thereof. 
s Thus, power is supplied to the terminal D of the motor 
56, while the terminal U of the motor 56 is connected to 
GND via the terminal "c" of the relay 55 from the terminal 
a a* thereof, so that the motor 56 can be rotated so as to 
open-drive the window of the driver's seat door. 

Further, when the communication IC 51 outputs an 
UP output, the down switch DOWN_SW Is operated, 
and then an exciting current is supplied to an internal 
coil of the relay 57 via the terminals *b° and "a" of the 
down switch DOWN_SW, and thus the contact of the 
relay 57 is separated from.the terminal 'c" thereof. As a 
result, power to the motor 56 for ciose-drlving the win- 
dow is broken , so that the window can be forcedly open- 
driven. 

In order to open the window of the front passenger 
seat side, when operating a front passenger seat 
DOWN swithch DOWN_SW of the driver's seat unit 20, 
an open-switch signal is transmitted from the communi- 
cation IC 21. The open-switch signal is processed by 
the master control unit 10, and then is returned to the 
communication IC 51 of the front passenger' seat unit 
50. Next, in accordance with an DOWN output (High lev- 
el) outputted from the communication IC 51 , a transistor 
TR 52 becomes an ON-state, and then the contact of 
the relay 53 switches over from the terminal p c° to the 
terminal "b". As a result, power is supplied to the termi- 
nal D of the motor 56 via the relay 53 and the down 
switch DOWN_SW, and then the terminal U of the motor 
56 is connected to GND via the relay 55. Thus, the motor 

56 is rotated to open-drive the window. 
The terminal 'b' of the relay 57 is connected directly 

to the P/WDW lock SW provided in the driver's seat unit 
20. However, the relay 57 can perform the aforesaid op- 
eration even when the switch state Is In an OFF-state 
and an ON-state. 

As described above, when the down switch 
DOWN_SW is open -operated, the window on the driv- 
er's seat side can be forcedly switched to the open-drive 
regardless of the operating state of the front passenger 
seat unit 50. As a result, even if a fault occurs in the 
multiplex communication system, the window can be 
open-driven in accordance with the necessity of the pas- 
senger. 

In this third embodiment, the P/WDW lock SW of 
the driver's seat unit 20 and the terminal 'b B of the relay 

57 are connected. The terminal "b* of the relay 57 may 
be grounded. 

Fourth embodiment 

FIG. 9 is a diagram showing a configuration of a 
power window system according to a fourth embodi- 
ment of the present invention. FIG. 10 is a diagram 
showing a detailed configuration of a front passenger 
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seat unit 50. 

The front passenger seat unit 50 shown In FIG. 10 
is characterized in that the communication IC 51 always 
outputs a High level communication OK signal (commu- 
nication normal signal) when the multiplex communica- 
tion system is in a normal communication state. Further, 
when the communication OK signal is a High level, a 
transistor TR 58 is on-operated, and the solenoid coil of 
the relay 59 is always excited, so that the terminal D of 
the motor 56 is connected to the terminal "a" of the relay 
53 via the terminal "b" of the relay 59 from the terminal 
B a" thereof. In addition, the terminal "c" of the relay 59 
is connected to one terminal of a down switch 
DOWN_SW-2, and the other terminal of the down switch 
DOWN_SW-2 is connected to the power source. 

Next, the following is an explanation about the op- 
eration of the front passenger seat unit 50 shown in FIG. 
10. 

If a failure such as communication interruption of 
the multiplex communication line 16, a fault of the com- 
munication IC51 or the like occurs in the multiplex com- 
munication system due to any causes, the communica- 
tion OK signal becomes a Low level, and the transistor 
TR 58 becomes an OFF-state. As a result, the relay 59 
is released from exciting the solenoid coil; the terminal 
D of the motor 56 is connected from the terminal 'a" of 
the relay 59 to one terminal of the down switch 
DOWN_SW-2 via the terminal 'c' of the relay 59. 

The failure occurs in the multiplex communication 
system; for this reason, the transistor TR 54 becomes 
an OFF-state. As a result, no current is applied to the 
solenoid coil of the relay 55. Thus, the terminal U of the 
motor 56 is grounded from the terminal *c B of the relay 
55 to GND via the terminal "a" thereof. 

When the down switch DOWN_SW-2 is turned ON 
by the passenger, a power is supplied from the down 
switch DOWN_SW-2 to the terminal D of the motor 56 
via the terminals 'c' and "a' of the relay 59, and then 
the motor 56 starts to rotate. Thus, the door window on 
the front passenger seat side can be forcedly open-driv- 
en. 

The CPU 1 4 of the master control unit 1 0 operates 
a logical add AND on the basis of the communication 
OK signal indicative that the multiplex communication 
system is in a normal state, and the lock OFF signal in- 
dicative of the lock signal state of the power window lock 
switch. And then the AND output functions as the power 
window lock signal in a normal state. 

As described above, in the case where a failure oc- 
curs in the multiplex communication system, when the 
down switch DOWN_SW-2 is on-operated, the door win- 
dow on the front passenger seat side can be forcedly 
open-driven. As a result, even if a failure occurs in the 
multiplex communication system, the door window can 
be forcedly open-driven in accordance with the neces- 
sity of the passenger. 
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Fifth embodiment 

FIG. 11 is a diagram showing a detailed configura- 
tion of a front passenger seat unit 50 of a power window 
5 system according to a fifth embodiment of the present 
invention. The front passenger seat unit 50 is applicable 
to the power window system shown In FIG. 9. 

The front passenger seat unit 50 shown in FIG. 11 
is characterized In the following matters. More specifi- 
10 cally, an open/close switch signal operated by the driv- 
er's seat unit 20 and a P/WDW lock signal by the P/ 
WDW lock SW are once processed by the master con- 
trol unit 10, and thereafter are received in the commu- 
nication IC 51 via the multiplex communication line 16. 
*5 Further, a front passenger seat switch P/WDW SW, 
which can make an interlocking operation, is provided 
on opposite sides the motor 56 so as to directly switch 
over a drive current direction of the motor 56. 

When the P/WDW lock SW provided on the front 
passenger seat unit 20 is in a lock (ON) state, the P/ 
WDW lock signal received by the communication IC 51 
from the master control unit 10 via the multiplex com- 
munication line 16 becomes a High state; tor this rea- 
son, a transistor TR 61 becomes an ON-state. As a re- 
sult, a solenoid coil of a relay 62 is excited, and a termi- 
nal "a' of the relay 62 is in a state of being connected to 
a terminal 'b" thereof. Thus, even if the front passenger 
seat switch P/WDW_SW is operated, the motor 56 is 
not driven. 

Further, when the P/WDW_SW is in a neutral state 
Nb with respect to one terminal D of the motor 56, the 
contact "a" of the relay 53 switches over from the contact 
"c" to the contact "b" in accordance with the received 
open-switch signal; in other words, it switches over from 
GND to the power source. On the other hand, when the 
P/WDW_SW is in a neutral state Na with respect to the 
other terminal U of the motor 56, the contact u a B of the 
relay 53 switches over from the contact V tothe contact 
B b' in accordance with the received open-switch signal; 
In other words, It switches over from GND to the power 
source. As a result, the open/close switch signal oper- 
ated by the driver's seat unit 20 is once processed by 
the master control unit 10, and thereafter, even if the 
communication IC 51 receives the signal via the multi- 
plex communication line 16, the window can be open/ 
close-driven. 

Next, the following is an explanation about the op- 
eration of the front passenger seat unit 50 shown in FIG. 
11. 

If faults such as communication interruption, com- 
munication IC interruption and the like occur in the mul- 
tiplex communication system due to any causes, the P/ 
WDW lock signal from the master control unit 10 is not 
received. Therefore, the communication IC 51 process- 
es the P/WDW lock signal as an OFF-state. Next, the 
transistor TR 61 becomes an OFF-state. As a result, the 
relay 62 becomes a state that a power is not supplied 
to the solenoid coil thereof, and then the terminal 'a u is 
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grounded to GND via the terminal 'c n thereof. Claims 

When the P/WDW_SW of the front passenger seat 
unit 50 is open-operated by the passenger, a power is 1. 
supplied from the terminal "Do" of the P/WDW_SW to 
the terminal D of the motor 56 via the terminal *b\ On 5 
the other hand, the terminal U of the motor 56 is ground- 
ed to GND via the terminals "a" and "Da" of the P/WDW 
SW and the terminals "a' and "c n of the relay 62. As a 
result, the motor 56 starts to rotate, and then, the door 
window on the front passenger seat side can be forcedly io 
open-driven. 

As described above, if a fault occurs in the multiplex 
communication system, when the PAVDW_SW is open- 
operated, he door window on the front passenger seat 
side can be forcedly switched over to open-drive. As a is 
result, even if a lault occurs In the multiplex communi- 2. 
cation system, the window can be lorcedly open-driven 
in accordance with the passenger's necessity. 

Six embodiment 20 

FIG. 12 is a diagram showing a detailed configura- 
tion of afront passenger seat unit 50 of a power window 3. 
system according to a sixth embodiment of the present 
invention. The front passenger seat unit 50 is applicable 2S 
to the power window system shown in FIG. 9. 

The front passenger seat unit 50 shown in FIG. 12 
is characterized in that a connecting configuration of the 
relay 59 and the transistor TR 58 used in the fifth em- 
bodiment is modified. More specifically, in the sixth em- oo 
bodiment, one terminal of the solenoid coil of the relay 
59 is connected to the power source, and the other ter- 
minal thereof is connected to a collector of the transistor 
58*. 

Meanwhile, in the fourth embodiment, one terminal as 
of the solenoid coil of the relay 59 is connected to GND, 
and the other terminal thereof is connected to an emitter 
of the transistor 58. As a result, when the communica- 
tion OK signal outputted from the communication IC 51 
is High level, the transistor 58 makes an ON-operation, 40 
and then the solenoid coil of the relay 59 is always ex- 
cited. Thus, the terminal D of the motor 56 Is connected 4. 
to the terminal "a" of the relay 53 via the terminals "a" 
and 'b B of the relay 59. 

In the above third to sixth embodiments, the oper- 45 
at ion of the front passenger seat unit 50 has been de- 
scribed for convenience of explanation; however, the 
present invention is not limited to the front passenger 
seat unit 50. In left rear seat unit 30 and the right rear 
seat unit 40, even if a fault occurs in the multiplex com- so 
munication system, the window can be forcedly open- 
driven in accordance with the passenger's necessity, 
likewise. 

In the above third to sixth embodiment, the power, 
window has been described; however, the present h- ss 
vention is not limited to the power window, and is appli- 
cable to a sun roof for land vehicles or the like. Thus, 
the sun roof can be open/close-driven, likewise. 



A control circuit for an opening/closing device in a 
vehicle, comprising: 

a relay circuit performing a switch-over of an 
open-drive current or a close-drive current and 
supplying a switched drive-current to a motor 
for bpen/close-driving an opening/closing de- 
vice provided in a vehicle in accordance with 
an open/close operation; and 
a preference supply circuit preferentially sup- 
plying an open-drive current tosaid motor when 
an open-operation is performed. 

The control circuit for an opening/closing device in 
a vehicle according to claim 1 , wherein 

said preference supply circuit comprises a 
current disconnecting circuit disconnecting a close - 
drive current supplied to said motor when said 
open-operation is performed. 

A control circuit for an opening/closing device in a 
vehicle, comprising: 

a first contact switching over a first terminal of 
a motor for open/close-driving an opening/clos- 
ing device provided in a vehicle from an earth 
to a power source in accordance with an ON- 
operatlon ol an open switch tor open-operating 
said opening/closing device; 
a second contact switching over a second ter- 
minal of said motor from an earth to a power 
source in accordance with an ON-operation of 
aclose switch for close-operating said opening/ 
closing device; and 

an interlocking switch forcedly switching over 
said second terminal of said motor to an earth 
when said ON-operation of said open switch is 
performed. 

The control circuit for an opening/closing device In 
a vehicle according to claim 3, wherein 

said interlocking switch is provided between 
said power source and said second contact, or be- 
tween said second contact and said second termi- 
nal of said motor. 

A control circuit for an opening/closing device in a 
vehicle, comprising: 

a master control unit transmitting a switch sig- 
nal for open/close-driving an opening/closing 
device; and 

a slave unit open/close driving said opening/ 
closing" device in accordance with a switch sig- 
nal received via a multiplex communication 
line; 
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wherein said slave unit comprises a forcedly 
connecting circuit connecting a power source 
1o a motor lor open/close-driving said opening/ 
closing device so that said opening/closing de- 
vice is forcedly open-driven in accordance with 
an operation. 

6. A control circuit lor an opening/closing device in a 
vehicle, comprising: 

a slave unit transmitting a switch signal lor 
open/close-driving an op en in enclosing device; 
and 

a master control unit receiving a switch signal 
from said slave unit via a multiplex communi- 
cation line, and returning the received switch 
signal to said slave unit; 
wherein said slave unit open/close-drives said 
opening/closing device in accordance with a 
switch signal received from said master control 
unit;, - 

wherein said master control unit comprises a 
transmitter circuit which transmits a communi- 
cation normal signal when communication via 
a multiplex communication line is a normal 
state; 

wherein said slave unit comprises a forcedly, 
connecting circuit connecting a power source 
to a motor for open/close-driving said opening/ 
closing device so that said opening/closing de- 
vice is forcedly open-driven in accordance with 
an operation when said communication normal 
signal is not received. 

7. A control circuit for an opening/closing device in a 
vehicle, comprising: 

a master control unit transmitting a switch sig- 
nal for open/close-driving an opening/closing 
device; and 

a slave unit open/close driving said opening/ 
closing device in accordance with a switch sig- 
nal received via a multiplex communication 
line; 

wherein said slave unit comprises a forcedly 
connecting circuit connecting a power source 
or an earth to a motor for open/close-driving 
said opening/closing device in accordance with 
a received switch signal during no-operation 
state and connecting a power source to the mo- 
tor for open/close-driving said opening/closing 
device so that said opening/closing device is 
forcedly open -driven in accordance with an op- 
eration. 

8. A control circuit for an opening/closing device in a 
vehicle, comprising: 
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a master control unit transmitting a switch sig- 
nal for open/close-driving an opening/closing 
device; and 

a slave unit open/close driving said opening 
and closing in accordance with a switch signal 
received via a multiplex communication line; 
wherein said slave unit comprises a switch con- 
necting a power source so as to forcedly per- 
form an open-drive In accordance with an op- 
eration, between one terminal of a motor for 
open/close-driving said opening/closing device 
and a contact for performing a switch-over from 
an earth to a power source in accordance with 
the received open switch signal. 

9. A control circuit for an opening/closing device in a 
vehicle, comprising: 

a slave unit transmitting a switch signal for 
open/close-driving an opening/closing device; 
and 

a master control unit receiving a switch signal 
from said slave unit via a multiplex communi- 
cation line and returning the received switch 
signal to said slave unit; 
wherein said slave unit open/close-drives said 
opening/closing device in accordance with a 
switch signal received from said master control 
unit; 

wherein said master control unit comprises a 
transmitter circuit transmitting a communica- 
tion normal signal when communication via a 
multiplex communication line is a normal state; 
wherein said slave unit comprises a switch con- 
necting a power source so that said opening/ 
closing device is forcedly open-driven in ac- 
cordance with an operation when said commu- 
nication normal signal Is not received via a mul- 
tiplex communication line, between one termi- 
nal of a motor for open/close -driving said open- 
ing/closing device and a contact for performing 
a switch-over from an earth to a power source 
in accordance with the received open switch 
signal. 

10. A control circuit for an opening/closing device in a 
vehicle, comprising: 

a master control unit transmitting a switch sig- 
nal for open/close-driving an opening/closing 
device; and 

a slave unit open/close driving said opening/ 
closing device in accordance with a switch sig- 
nal received via a multiplex communication 
line; 

wherein said slave unit comprises a first switch- 
over circuit performing a switch-over from an 
earth to a power source in accordance with said 
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received open switch signal; 
a first switch connecting said first switch-over 
ci rcu it in accordance with a received switch sig- 
nal during nooperatlon state and connecting a 
power source to one terminal of a motor for 5 
open/cbse-driving said opening/closing device 
so that said opening/closing device is forcedly 
open-driven in accordance with an operation; 
a second switch-over circuit performing a 
switch-over from an earth to a power source in to 
accordance with said received close switch sig- 
nal; and 

a second switch connecting said first switch- 
over circuit, with interlocking with said first 
switch, in accordance with a received switch *s 
signal in no-operation state and connecting a 
power source with respect to the other terminal ' 
of said motor so that said opening/closing de- 
vice is forcedly open-driven in accordance with 
an operation. 20 
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